ABSTRACT
The Rancourt laboratory is interested in identifying ESTs that may represent candidate regulatory genes in the neural differentiation process. 604 non-redundant ESTs were isolated from a subtracted library of neurally differentiated embryonic stem (ES) cells by Rancourt and colleagues (Bain et al., 2000) . These sequences were subsequently submitted to GenBank (Accession Numbers AW244216-AW244819; UniGene Lib. 391). Initially, bioinformatic analysis of the 604 ESTs was done manually using web-interface tools, and all accumulated information was hoarded into a single table. This analysis proved to be labor intensive particularly because it needed to be done repeatedly to ensure that the results remained current. In addition, analysis of the Bain-Rancourt sequences is ongoing in the wet-lab environment. Data types continually produced include jpegs of films, blots, or equivalents, and associated text yielded in bench experiments such as RT-PCR and in situ hybridizations. The amount and types of data being produced were beyond the limitations of the existing table. The Rancourt EST Database (RED) was developed to address EST data management and analysis issues.
RED was developed using an integrated multi-platform distribution of open source software, specifically NuSphere 1.13.10 (http://www.nusphere.com), which is portable to Windows, Linux, and Sun operating systems.
The user interface of the database was created using PHP 4.0.5. The data produced during the initial EST sequencing project, in subsequent bench-based experiments, and the results from database queries using automated search tools are stored locally in a MySQL 3.23.38 relational database. Apache 1.3.20 acts as the web server for this database. Perl 5.6.1 was used to create tools that automate the retrieval of data pertinent to the Bain- The BLAST Search Tool automates BLAST searches using NCBI's Netblast program (ftp://ftp.ncbi.nih.gov/ blast/network/netblast/). FASTA formatted sequences are subjected to sequence similarity searches using BLAST programs (i.e. blastn, blastx) against a variety of databases (i.e. nr, est, etc.). BLAST parameters were established to yield only results with expect values (e-values) of less than or equal to 1e-3. Search results are saved in html file format in a folder that is user accessible via the RED interface.
HUGE hits are retrieved from the output of the BLAST Search Tool every time it is run using the blastn program against the nr database. The HUGE Hits Retrieval Tool searches each resultant file for a KIAA clone identifier (indicative of a HUGE clone) with a score over 100.
The LocusLinks are then used to search the homol seq pairs file for a homologous human LocusLink, the loc2cit file for publications, and the LL tmpl file for Gene Ontology (GO) terms (http://www.geneontology.org). Finally, the human LocusLinks are used to search the loc2cit file for publications related to the human LocusLinks, the mim2loc file for OMIM numbers, and the LL.out hs file for the human cluster data. RED is divided into two sections, public and private. The public portion of RED can be accessed by anyone via the Internet, whereas only authorized users can access the private portion. The Home link and task-specific manual pages are available from both the public and private portions of RED.
The public portion of RED includes Background and Database pages that offer information on why RED was created and a description of the database. The ESTs page allows the user to search RED by Gene Ontology (GO) term or keyword(s), or to view all ESTs. The search results include Clone ID, Status, Gene Ontology, GenBank Entry, and Additional Information. The Gene Ontology link(s) connect the user to the appropriate entry in the AmiGO browser. The EST's Accession Number is displayed in the GenBank Entry column, while the GenInfo Identifier (gi number) is used covertly to link to the EST's GenBank record. The dynamically created links listed under Additional Information allow the user to view any available EST Summary, Alignment, and/or EST Cluster Data. The public portion of RED also includes a BLAST page that enables users to compare their sequences with the Bain-Rancourt ESTs using NCBI's Stand-Alone BLAST executable (ftp://ftp.ncbi. nih.gov/blast/executables/). The Graphs page includes two spontaneously generated summary graphs that classify the ESTs by status and GO terms. RED has assisted the Rancourt laboratory in its efforts to collate and share data obtained about the Bain-Rancourt ESTs, therefore addressing previous data management and enrichment challenges. Data produced at the bench is now smoothly incorporated into RED and integrated with information obtained through more efficient bioinformatic analysis, allowing further work on the characterization of the EST sequences to be expedited, both in silico and at the bench. The tools accompanying RED eliminate the need for research time to be invested in the continual bioinformatic re-analysis of the data set, and ensure that data contained within the database remains current and accurate.
